INTRODUCTION
THE western limits of Worcestershire lie about thirty miles to the east of Offa's Dyke-the traditional boundary between England and Wales -yet Evesham in the south-eastern part of the county is described by its abbot in a petition to Thomas Cromwell in as situated within the Principality of Wales. The Star Chamber Proceedings (No. 4) in the reign of Henry VII refer to the bridge of stone at Worcester by which the king's subjects crossed from England into Wales and the demonstrations against the Act of 1430 regulating navigation along the Severn were supported by large numbers of Welshmen living on the right bank of the river in Worcestershire.
The object of the investigation is to ascertain whether significant genetic differences exist in the population of Worcestershire and south-western Warwickshire and, in particular, whether the people living west of the Severn are more akin to the Welsh than to the English. The possibility of determining, on genetic grounds, whether the AngloSaxon penetration was strongest from the south up the rivers Severn and Avon, or across the watershed from the Trent in the north, or from the east through Oxfordshire and Warwickshire is also explored.
THE COUNTY
Worcestershire has fluctuated in size over the centuries and Stratford-on-Avon came for a period under its jurisdiction while Shipston-on-Stour, now a Warwickshire township, remained in one of the detached portions of Worcestershire until the turn of the present century. The survey embraces Worcestershire, as defined in 1966, and south-western Warwickshire, an area which largely corresponds with the northern part of the old Saxon sub-kingdom of the Hwicci. The number of villages mentioned in the pre-Conquest records shows that a large part of Worcestershire and Warwickshire south of the Avon were thickly settled in pre-Norman times, and the Hwicci whom Stenton (1947) considers to have been of mixed Anglian and Saxon stock numbered no fewer than seven thousand tribute-paying households.
A Scandinavian element existed in Worcestershire, for in the eleventh century the bishop refers to all the thegns both English and Danish. The system of counting based on units of twelve which prevailed, according to Round (1904) , in areas settled by the Danes was not current in Warwickshire, for when the king went to war Leicester sent him twelve burgesses whereas Warwick only sent him ten.
After the Conquest the Normans infiltrated the towns and from the fifteenth century onward the Welsh exerted a steady pressure on western Worcestershire-a pressure which reached its zenith during the Industrial Revolution. In common with Herefordshire and Shropshire, Worcestershire came under the jurisdiction of the Council in Wales and the Marches, and its dissolution in 1641 severed one of the county's last links with the Principality.
PHYSICAL ANTHROPOLOGY
Beddoe (1885) claimed that the Severn was a distinct ethnological barrier: the contrast between the people who crossed the river to market and the left-bank townsfolk struck him "extremely forcibly ". The percentage of persons with dark hair and dark eyes in the rural parts of central Worcestershire was only twenty, but in the north-west of the county it rose to thirty. Eastern Worcestershire had an index of nigrescence which was even lower than that in many of the more easterly parts of England. At Stratford-on-Avon, on the other hand, Beddoe came across a la-rger proportion of dark hair and a higher degree of nigrescence than in most of the Midlands. This he ascribed to its remoteness from the main foci of invasion, its isolation from East Anglia by the almost impassable Fens, and the protection afforded by the ancient forests such as Arden.
In Worcestershire and Warwickshire the average stature of adult males, according to the Report of the British Association's Anthropometric Committee (i88), lay between 5 ft. 7 in. and 5 ft. 7 in-a figure higher than in Shropshire, Herefordshire and Gloucestershire, but lower than in the counties of Lincoln, Norfolk and Suffolk. but Enderbie (i66i) mentions that the language was still spoken in his time in Gloucestershire although he does not specify where. On the western periphery of the Forest, according to W. P. Price, a native of the locality and a former Member of Parliament for Gloucester, the language was not dead in 1830. The fifth Viscount Torrington, after noting that in 1781 Welsh was as much understood and spoken in Monmouth as English, discovered that six miles inland from the village of Trelleck which lies across the Wye from the Forest of Dean " they understood no more English than my dog ".
As no mention is made of the use of Welsh translators or" latimers ", when the Worcestershire Domesday Survey was carried out-their use in western Herefordshire was not uncommon and not unknown, according to W. Rees (1962) , on church lands to the east of Hereford city-the Welsh language may have become extinct in Worcestershire before the Conquest. Scholars headed by Loth (1883) thought that Gaulish had given way everywhere in Brittany to low Latin and that Celtic was re-introduced by settlers from south-west Britain in the fifth and subsequent centuries. Falc'hun (1963) , however, has shown that low Latin never usurped Gaulish and that the Breton dialect south of the river Blavet in particular is a direct descendant of Gaulish. Welsh may, therefore, have lingered on in the hilly parts of Worcestershire longer than is supposed and the large number of Weishmen referred to in the fourteenth and fifteenth centuries may not all have been recent immigrants from Wales. In certain circumstances awareness of nationality is retained when the old language is lost, as for example in present-day Radnorshire (Mid-Wales) or in southern Scotland. (Watkin, 1956 ) diminished from 22 per cent, in western Worcestershire to 5 per cent. in western Warwickshire, the towns of Worcester and Stratford-on-Avon having i 5 and 8 per cent. respectively. During the reign of Elizabeth and James I the parish registers of Alcester record the names ap Lewis, ap Gryffen, ap Rice, and Gwillim, and at Stratford in Shakespeare's time the surname Jones was not only the commonest Welsh name but, according to Williams (1954) , the commonest of all surnames. The Weishmen, however, almost invariably married English women. The headmaster of the grammar school in Shakespeare's formative years (1573-79), ThomasJenkins, was a Welshman. And when the dramatist created a schoolmaster in the person of Sir Hugh Evans in The Merry Wives of Windsor it is probably more than a coincidence that he should have made him a Welshman.
TECHNIQUE
The blood samples were collected from civilian donors attending the clinics of the National Blood Transfusion Service, Midland Region, in the years 1948-64 and blood grouping was carried out on both cells and serum. As donors do not resign in equal proportions from each of the four blood-groups, the record cards of those who had, for various reasons, ceased to donate blood as well as the active donor panel were examined.
ABO BLOOD-GROUPS
In Worcestershire and the Shakespeare country as a whole persons with English surnames have higher A and lower 0 gene frequencies than their Welsh counterparts, but the differences are not statistically significant (x2 = 2'49 and P>o'o5) (table i).
ABO blood-groups lend no support to the view that the river Severn is a genetic divide in Worcestershire. The inhabitants of Tenbury and Malvern to the west of the river differ little in their 0 and A gene frequencies from those of the opposite side at Bromsgrove, Redditch, Droitwich, Evesham and Pershore-towns lying at comparable latitudes. The result holds good whether the observation is made on persons with English (x2 = 0 05 and P >o'o5) or on those with English and Welsh surnames (x2 = 052 and P>o'o5). (Fraser Roberts, 1953) .
The 0 gene frequency The high 0 concentration reaches its zenith at Stourport, a town which did not exist before 1766. A prehistoric trackway (Chitty, 1963) The European and Mediterranean distribution of high 0 points to movement along the western Atlantic seaboard. If Wales is taken as an analogy the high 0 people of central or lowland Worcestershire were formerly hill folk and it is on the limestones of the Cotswolds, the White Horse Hills, and the chalk downs of Salisbury Plain that their kinsmen are most likely to be encountered. Little is known of the blood-group genetics in what Fox (1959) terms "the best settlement area in Britain in prehistoric times ", but if the connection of the blue stones of Stonehenge with the Preseli Mountains, Pembrokeshire (Thomas, 1923) , points to a relationship between the people of the two localities, a high 0 gene frequency is a mutual characteristic.
The population of Warwick differs markedly from that of its neighbours, Leamington and Stratford-on-Avon. But one should bear in mind that not only does the population of Haute-iVormandieSeine Maritime département -differ from that of Basse-JslormandieManche, Calvados, Orne, and Eure départements (Khérumian et al., 1959 (Khérumian et al., , 1960 -but the coastal Normans are much higher in 0 than the inland Normans (Vallois and Marquer, 1964) . And the Norman Stenton (,7) claims that the extreme rarity of British place names in Sussex points to English settlement on a scale which left little room for British survival while Hodgkin (ii) describes the valleys of the Little Ouse and the Lark and the fiats extending as far as Cambridge as the chief germinating centre of East Anglia. Sussex (Kope, 1956) and East Anglia (Penrose and Penrose, i) Very high A frequencies suggestive of Scandinavian settlement were not encountered in Worcestershire but it must be borne in mind that the Danish thegns, previously mentioned, formed but a scattered minority.
The B gene frequency
In Leamington and more markedly so in Warwick the B gene frequency of the population falls below Dobson and Ikin's (1946) average of 6o per cent. for England and Wales. Farther south, however, a triad of south-western Warwickshire towns, Stratford-onAvon, Alcester and Shipston-on-Stour are above average in B. In Wales a raised B gene frequency, regardless of variations in 0 and A, is a characteristic of all the moorlands where Fleure and James (1916) discovered traces of very ancient human stocks (Watkin, 1956) .
Similarly in Ireland, Dawson (1964) observed that the highest B gene frequency occurred in county Roscommon, in the heart of the central boglands. Brown (1965) noted an association in Scotland between high B frequency areas and the presence of megalithic chambered tombs. It seems on the serological evidence, therefore, that the descendants of some of Britain's earliest inhabitants have survived at Stratford-on-Avon and neighbourhood-a conclusion which Beddoe drew on other anthropological grounds over eighty years ago.
CONCLUSION
The pattern of the ABO gene frequencies is far more difficult to correlate with physiography in Worcestershire and the Shakespeare country than in Wales or the border counties of Shropshire and Herefordshire. It favours the notion that this part of the Midlands was the meeting point of several human currents-the Anglo-Saxons from circa A.D. 550-700 pressing mainly from the south east against an old-established stock, the counter infiltration of the Welsh from the west from about A.D. 1400-1800 except for the years when immigration was prohibited, and the Norman influence on some of the garrison towns.
9. SUMMARY i. The ABO blood-group evidence based on ii,8ii donors lends no support to the view that the river Severn separates English from Welsh stocks in Worcestershire. Significant 0 and A differences exist between southern and central Worcestershire, as in Central Wales, and these may form part of a major genetic divide spreading east to west across Britain.
2. Medium A gene frequencies are as likely to point to the presence of old British as to Anglo-Saxon stock but their absence from northern Worcestershire suggests that no strong Anglo-Saxon pressure was exerted across the watershed from the Trent.
. B gene frequencies above the average for England and Wales at Stratford-on-Avon point to the survival of very old-established human strains.
